This study examined if the effects of peer smoking, family smoking, and parenting on smoking development during adolescence are moderated by personality characteristics of adolescents. Longitudinal data were obtained from 428 adolescents (aged M ϭ 13.4, SD ϭ .50) and their parents. Latent Growth Curve models assessed the development of smoking as a function of predictors and if effects of smoking-specific parenting and exposure to smoking were moderated by adolescents' Big Five personality dimensions. Findings revealed that having peers who smoked was associated with an increased likelihood of being a smoker at baseline. Further, significant interactions revealed that adolescents lower in agreeableness were more likely to be a smoker at baseline if they had an older sibling who smoked or if their parents engaged in frequent smoking-related discussions with them and that effective smoking-specific conversation was more strongly related to smoking at baseline among adolescents who were highly emotionally stable. No interactions predicted growth in smoking over time yet significant main effects showed that growth in smoking was associated with higher levels of extraversion, lower levels of emotional stability, and less effective parental smoking-specific communication. This study highlights the relevance of personality-target interventions and policy programs directed at parents and peers.
Tobacco kills on average one person every 6 seconds worldwide (World Health Organization, 2009 ). Insight into underlying mechanisms of smoking onset is required for the development of successful prevention and intervention programs to reduce smoking-related mortality. Various individual and social-environmental risk factors have already been identified as predictors of youth smoking and scholars now face the important challenge of unraveling how these predictors interact with each other (e.g., Rutter, 2002; Rutter et al., 1997) . However, such studies are rare. To help fill this gap, the present study examines whether personality characteristics interact with social-environmental influences in explaining smoking development in adolescence.
In the last few decades, a growing consensus has supported the assumption that personality can be characterized in terms of five broad or higher-order factors, namely extraversion, agreeableness, conscientiousness, emotional stability (also referred to the opposite neuroticism), and openness to experience (Goldberg, 1990 (Goldberg, , 1992 . There is evidence that these Big Five personality dimensions are heritable (for a review see Bouchard & McGue, 2003) , and that they predict a wide range of behaviors, including smoking (Paunonen, 2003) . However, in most of the studies on the Big Five personality dimensions and smoking, only adults were included, and in most of these studies only two of the dimensions were studied, namely extraversion and neuroticism, rather than all five. Findings from these studies indicated that higher levels of extraversion and neuroticism (i.e., low emotional stability) were associated with an increased likelihood of being a smoker (for findings of a meta-analysis see Munafò, Zetteler, & Clark, 2007) . In studies among adults in which the associations between all five personality dimensions and smoking were investigated (Terracciano & Costa, 2004; Terracciano, Löckenhoff, Crum, Bienvenu, & Costa, 2008 ; for findings of a metaanalysis see Malouff, Thorsteinsson, & Schutte, 2006) , higher levels on neuroticism and lower levels on agreeableness and conscientiousness were found to be related to current smoking habits. The present study of Dutch adoles-cents (now including five waves of data) is the first to examine the Big Five as a predictor of smoking development in youth. A report on the first two waves indicated that higher levels of extraversion and lower levels of emotional stability were related to an increased likelihood of smoking initiation (Harakeh, Scholte, de Vries, & Engels, 2006) . Additionally, lower levels of agreeableness and conscientiousness were related to ever smoking (Harakeh et al., 2006 ; see also Otten, Engels, & van den Eijnden, 2008) . Openness to experience was also associated with lifetime smoking in the study by Otten and colleagues (2008) . In another longitudinal study, Munafò and Black (2007) followed adolescents into adulthood to establish the impact of neuroticism and extraversion on future smoking and found that increased levels of both personality dimensions at age 16 were independently associated with being a current smoker in adulthood. Terracciano and Costa (2004) have described possible underlying mechanisms to explain the associations between personality characteristics and smoking. These researchers concluded that the relationship between low levels of agreeableness and smoking can be explained by the fact that rebelliousness, a characteristic closely related to low agreeableness, contributes to the etiology of smoking. Further, they suggested that individuals scoring low on conscientiousness have lower levels of self-control, a variable also linked with youth smoking and substance use. Individuals scoring high on neuroticism have a tendency to experience unpleasant emotions and for these individuals smoking might be an attempt to self-medicate with nicotine (see also Eysenck, 1980; Munafò & Black, 2007) . A possible explanation for why highly extraverted individuals have an increased risk for being a smoker is that they generally have higher levels of excitement-seeking (Watson & Clark, 1997) , which could be relevant in light of the stimulating effect of nicotine (Eysenck, 1980; Munafò & Black, 2007; Terracciano & Costa, 2004) . Another explanation might be that, because of their higher levels of sociability (Watson & Clark, 1997) , highly extraverted individuals are more likely to be exposed to smoking in social situations (Munafò & Black, 2007; Terracciano & Costa, 2004) . Finally, openness to experience can be seen as a cognitive stimulus for engaging in risk taking behaviors such as smoking, as individuals who score high on this dimension actively seek out new and varied experiences (McCrae & Costa, 1997) .
Along with individual characteristics, social-environmental factors play an important role in explaining smoking habits. As described in the Social Learning Theory, many behaviors are learned through observation of and experiences within the social environment (Bandura, 1977) . This may also hold true for smoking (Kobus, 2003; Shadel, Shiffman, Niaura, Nichter, & Abrams, 2000) . A large number of empirical studies have identified parents as important socialization agents; increased risk for experimentation and progression to regular smoking were found for adolescents with at least one smoking parent (for reviews see Avenevoli & Merikangas, 2003; Conrad, Flay, & Hill, 1992; Mayhew, Flay & Mott, 2000) . Additionally, exposure to smoking by a sibling has been found to be related to an increased risk for smoking, especially for initiation (for reviews see Avenevoli & Merikangas, 2003; Conrad et al., 1992; Mayhew et al., 2000) . Finally, friends play an important role in smoking involvement, as the prevalence of smoking in the peer group has been found to be strongly related to adolescents' smoking (for reviews see Conrad et al., 1992; Kobus, 2003; Mayhew et al, 2000) .
In the last decade, increased attention has been paid to what parents can do to prevent their children from smoking by adopting parenting strategies such as antismoking socialization (e.g., Chassin et al., 2005; Jackson & Henriksen, 1997) . Studies have shown that parents, even if they smoke themselves, can prevent their children from smoking by communicating about smoking-related issues (Chassin, Presson, Todd, Rose, & Sherman, 1998; Jackson & Henriksen, 1997) . The effectiveness of the smoking-specific communication depends, in part, on its quality and frequency. In terms of quality, parents who discuss smokingrelated issues in a constructive and respectful manner are more effective in preventing their children from smoking (Harakeh et al., 2005) . It must be noted, however, that higher frequency of communication has not been found to prevent smoking, as some studies indicate it is not related to adolescents' smoking behaviors (den Exter Blokland, Hale, Meeus, & Engels, 2006; Ennett, Bauman, Foshee, Pemberton, & Hicks, 2001) , and others report that it increases the risk for smoking escalation (Andrews, Hops, Ary, Tildesley, & Harris, 1993; Ennett et al., 2001 ).
An unanswered question is how personality traits might modify the effects of social-environmental influences on smoking development. Based on previous research, it may be expected that adolescents with higher scores on extraversion are at greater risk when exposed to social contexts with high smoking prevalence (Munafò & Black, 2007; Terracciano & Costa, 2004) . Highly extraverted youth often seek out sensation or stimulation, and thus, when surrounded by smokers, they might be more vulnerable to smoke as well. Based on this assumption, we expect that highly extraverted adolescents will be more likely to be influenced by smoking of parents, siblings, and friends. In addition, adolescents who are more agreeable may be more likely to smoke as a reaction to social-environmental smoking to conform to others (Graziano & Eisenberg, 1997) . As adolescents with increased levels of neuroticism have a higher risk to start smoking as a form of self-medication (Munafò & Black, 2007; Terracciano & Costa, 2004) , we expect that these adolescents have a higher risk for smoking progression whether or not they are in a social-environment with a high smoking prevalence because they smoke in response to an internal state and not to their environment. In short, social-environmental smoking might have the strongest impact on adolescents with high levels of extraversion and agreeableness.
Another important question is whether certain personality traits make adolescents more susceptible to smokingspecific parenting (Darling & Steinberg, 1993; Jackson, 2002) . Because agreeableness is characterized by a tendency to be cooperative (Graziano & Eisenberg, 1997) , we expect that highly agreeable adolescents will be more will-ing to follow their parents' advice and not to smoke. Further, based on a cross-sectional study by Stephenson and Helme (2006) that showed authoritative parenting was more effective in promoting rejection of peer offers to smoke among high-sensation seekers compared with low sensation-seekers, we suggest that highly extraverted adolescents may be more responsive to effective parenting.
To summarize, in the present study we investigated how the Big Five personality dimensions are related to smoking development in adolescence using five-wave longitudinal data. Moreover, we tested whether the predictive values of smoking by parents, siblings, and friends, and parental smoking-specific communication on smoking development were moderated by the Big Five personality dimensions. We hypothesized that (a) adolescents are more susceptible to smoking by parents, siblings, and friends when they score high on extraversion and agreeableness, (b) adolescents are more receptive to parental smoking-specific communication when they score high on agreeableness and extraversion, and (c) adolescents scoring low on emotional stability would increase their smoking, independent of their exposure to social-environmental smoking. For the other dimensions, no theoretically or empirically based hypotheses concerning the associations with smoking were expected and these associations were examined in an exploratory fashion.
Methods

Procedure
Data were used from five waves of the "Family and Health" project. The aim of this project was to provide insight into the socialization processes underlying health behaviors in adolescents (Harakeh et al., 2005; van der Vorst, Engels, Meeus, Deković, & van Leeuwe, 2005) . Letters were mailed to 5,602 families, with at least two adolescent children, as determined by records of 22 Dutch municipalities. A total of 885 families replied that they were willing to participate, of which 765 fulfilled the following criteria: Parents had to be married or living together, all family members had to be biologically related, and the two siblings could be neither twins nor mentally or physically disabled. Because of financial constraints, we were not able to include all families. Therefore, we made a selection by which we obtained a sample with (a) approximately equal numbers of possible same-sex and mixed-sex sibling dyads (i.e., boy-boy, boy-girl, girl-boy, girl-girl) and (b) equal numbers of adolescents from lower, middle, and higher secondary educational levels. No differences in other selection characteristics existed between the families that were selected and that were dropped. The selected families (N ϭ 428) participated in an annual survey of five waves. Data collection for the baseline measurement (T1) took place between November 2002 and April 2003 and follow up measurements were separated by 1 year. The number of participating families was 416 at wave two (T2), 404 at wave three (T3), 356 at wave 4 (T4), and 326 at wave five (T5), resulting in a completion rate of 76%.
For the baseline measurement, interviewers visited the families in their homes, asking the four target family members (the mother, father, and two siblings) to complete the questionnaires individually and simultaneously. Confidentiality was guaranteed by requesting parents and adolescents to sit apart when filling out the questionnaires and ensuring the participants that their answers would never be revealed to others, including their family members. For the follow-up sessions, interviewers visited the majority of these families again, yet some families received the questionnaires by post (8% of the participating families at T2, 24% at T3, 11% at T4, and 25% at T5) for practical and financial reasons. Each family received €30 (ϳ$45) per wave if all four family members completed the questionnaires. Between the families participating in the first three waves, five travel cheques of €1,000 (ϳ$1,500) were raffled. For participation in the latter waves, five iPods and five additional travel cheques were raffled. The study was approved by the independent medical ethics committee METiGG in Utrecht, the Netherlands (research 6209).
Sample Characteristics
The majority of the adolescents were of Dutch origin (Ͼ95%). At baseline, the age of the younger adolescents ranged between 13 and 15 years (M ϭ 13.4; SD ϭ .50) and the age of their older siblings from 14 to 17 years (M ϭ 15.2; SD ϭ .60). Boys and girls were represented equally: 47.7% of the younger and 52.8% of the older adolescents were boys. Research questions were tested for the younger siblings only, because prevalence statistics showed that, compared to their older siblings, younger adolescents are less likely to have already developed an established smoking pattern at that age (cf. STIVORO, 2003) . Attrition analyses revealed differences between the families that participated in all waves and those that dropped out. Children of families that dropped out were more likely to be in lower education at baseline (odds ratio [OR] ϭ .52, 95% confidence interval [CI] ϭ .37 to .72, p Ͻ .001) and parents of these families were more likely to smoke (OR ϭ 1.18, 95% CI ϭ 1.02 to 1.37, p Ͻ .05). No differences were found for adolescents' sex, smoking status, or personality dimensions, parental smoking-specific communication, or friends' smoking.
Measures
Adolescents' smoking. Adolescents and their siblings were asked to report their current smoking status on a 9-point smoking scale (Kremers, Mudde, & de Vries, 2001 ). Responses ranged from 1 ϭ "I never smoked, not even one puff," to 9 ϭ "I smoke at least once a day." Because the distribution of this variable was highly skewed, with a skewness of 2.96 and a kurtosis of 8.18 at baseline, and some response options contained no or only a few adolescents, we transformed this variable into a new variable ranging from 1 to 5 (1 ϭ never smoked; 2 ϭ tried smoking; 3 ϭ stopped smoking after smoking at least once a month; 4 ϭ smokes occasionally but not every day; and 5 ϭ smokes daily).
Adolescents' personality. The personality dimensions were assessed at baseline using the short version of the Big Five Questionnaire (QBF; Vermulst & Gerris, 2005) , which contains 30 items, with each rated on a 7-point scale (ranging from 1 ϭ "absolutely disagree" to 7 ϭ "absolutely agree"). Adolescents were asked to what extent each adjective applied to them. Extraversion was measured with (recodes of) items as quiet, withdrawn, and shy. Agreeableness was measured with items as kind, likeable, and cooperative. Conscientiousness was assessed with items as organized, orderly, and efficient, emotional stability with (recodes of) items as nervous, fearful, and sensitive, and openness to experience with items as creative, artistic, and versatile. Parental smoking. Each parent was asked to report their own smoking status (Kremers et al., 2001) and from these responses, we created six categories: (a) both parents had never smoked, (b) one parent was a former smoker and the other had never smoked, (c) both parents were former smokers, (d) one parent was a current smoker and the other had never smoked, (e) one parent was a current smoker and the other was a former smoker, or (f) both parents were current smokers (cf. Farkas, Distefan, Choi, Gilpin, & Pierce, 1999) . Responses of the father and the mother were combined into one variable to take into account that adolescents were exposed to both parents in the same household. For instance, adolescents with two smoking parents likely receive different messages from their parents than adolescents with one smoking parent and one nonsmoking parent.
Friends' smoking. Adolescents were asked: "How many of your friends smoke?" Responses were 1 ϭ "No one," 2 ϭ "Less than half," 3 ϭ "Half," 4 ϭ "More then half," and 5 ϭ "All of them."
Quality of communication. Quality of smoking-specific communication was measured from the perspective of the adolescent, and for each parent, with six items reflecting how constructively and respectfully smoking-related topics were discussed (e.g., "Whenever my mother/father and I discuss smoking, I feel s/he understands me"), with responses ranging from 1 ϭ "completely not true" to 5 ϭ "completely true" (Harakeh et al., 2005) . Scale scores for adolescent reports regarding both parents were averaged (Cronbach's alpha were .80 for fathers, .74 for mothers, and .86 for the combined scales). The test-retest correlation between T1 and T2 measures was .57 (p Ͻ .01).
Frequency of communication. Adolescents were asked to indicate based on eight questions, for the father and the mother separately, how often in the past 12 months their parents talked with them about smoking-related issues (e.g., "How many times during the past 12 months did your mother/father discuss the dangers of smoking with you?"). Responses were given on a 5-point scale ranging from 1 ϭ "never" to 5 ϭ "very often" (Ennett et al., 2001; Harakeh et al., 2005) . Scale scores for adolescent reports about both parents were averaged (Cronbach's alpha were .91 for children about fathers, .87 for children about mothers, and .93 for the combined scales). The test-retest correlation between T1 and T2 measures was .56 (p Ͻ .01).
Strategy of Analyses
After computing descriptive statistics, we executed Latent Growth Curve (LGC) modeling.
LGC modeling is a statistical method that estimates individual growth based on repeated measures of an observed variable (Duncan, Duncan, Strycker, Li, & Alpert, 1999) . In these analyses, growth is captured by latent variables (factors) representing the initial starting point at baseline and the rate of change from baseline across time. First, we established how smoking unfolded over time by testing the LGC-model in which only the repeated measures of smoking were included (without independent variables). Second, we determined if interindividual variability predicted the development of smoking by including adolescents' sex, education level, Big Five personality traits, parental smoking, friends' smoking, and quality and frequency of parental smoking-specific communication as predictors. Third, to test whether personality moderated the associations between environmental factors and smoking development, we created interaction terms (of centered variables to avoid multicollinearity) and included these in the full model (Chaplin, 2007; Muthén & Muthén, 1998 . For each personality trait, all interactions were entered simultaneously into the model. It is important to note that in all models, all variables except smoking were assessed at baseline.
All LGC analyses were performed in Mplus (Muthén & Muthén, 1998 . In these analyses, smoking was treated as a continuous variable. Parameters in the models were estimated by applying the Robust Maximum Likelihood estimator. This estimator was developed to obtain robust standard errors when dependent variables have a non-normal distribution (Finney & DiStefano, 2006; Muthén & Muthén, 1998 . Model fit was assessed by the following global fit indices: 2 , CFI (Comparative Fit Index, with a cut-off value of Ն.95), and RMSEA (Root Mean Square Error of Approximation, with a cut-off value of Յ.06) (e.g., Hu & Bentler, 1999) . For more information on Latent Growth Curve modeling see Bollen and Curran (2005) .
Results
Descriptive Statistics
Descriptive statistics for all model variables are presented in Table 1 . Most of the adolescents were nonsmokers at baseline. However, during the measurement period, the prevalence of smokers increased as indicated by significant linear and quadratic effects for smoking across the five waves (Wilks' ⌳ ϭ .74, F(4, 286) ϭ 25.80, p Ͻ .001). There was no interaction with sex for this time effect. Finally, compared to boys, girls were found to be more agreeable (t [df ϭ 380.47, N ϭ 428] ϭ Ϫ2.84, p Ͻ .01) and less emotionally stable (t [df ϭ 426, N ϭ 428] ϭ 3.94, p Ͻ .01).
Findings for the Initial Model
In the first step, we examined how smoking, independent of personality and social-environmental factors, developed over time by testing the LGC-model without the predictors. A linear model did not fit the data optimally ( 2 [df ϭ 10, N ϭ 428] ϭ 68.35, CFI ϭ .91, and RMSEA ϭ .12). To improve the model fit, we tested the model including a quadratic trend. This model resulted in an excellent fit to the data ( 2 [df ϭ 6, N ϭ 428] ϭ 5.40, CFI ϭ 1.00, and RMSEA Ͻ .01). The significant intercept (␤ 0 ϭ 1.75, p Ͻ .001) represents the mean starting point of smoking and implies that adolescents, on average, scored above zero on the smoking scale at baseline (which is trivial as response possibilities began with 1). The linear part of the quadratic function (␤ 1 ϭ .47, p Ͻ .001) represents the instantaneous rate of change at baseline across time and the negative quadratic trend (␤ 2 ϭ Ϫ.22, p Ͻ .01) describes the mean change of the slope. In other words, this quadratic model implies that the development of smoking shows a curvilinear trend by starting with instantaneous growth at baseline, for which the escalation of smoking becomes weaker during the course of the measurement period (cf. Bollen & Curran, 2006) .
Findings for the Model on the Role of Personality, Parental Smoking, Friends' Smoking, and Parental Smoking-Specific Communication on the Development of Smoking in Adolescence
In the second step we examined the role of personality and social-environmental factors on smoking development among adolescents by testing the initial model including all the predictors as assessed at baseline. This model also showed good fit ( 2 [df ϭ 30, N ϭ 428] ϭ 40.47, CFI ϭ .99, and RMSEA ϭ .03). All unstandardized estimates of these analyses are presented in Table 2 . Findings demonstrated that sibling's smoking was significantly and positively related to the intercept (i ϭ .20, p Ͻ .001), friends' smoking Note. Big Five personality dimensions are not provided for wave 4 and 5 because these were not assessed at these waves.
was positively related to the intercept (i ϭ .42, p Ͻ .001), quality of the smoking communication was negatively related to the intercept (i ϭ Ϫ.42, p Ͻ .001), and frequency of smoking-specific communication was positively related to the intercept (i ϭ .14, p Ͻ .01). Neither parental smoking nor the Big Five personality traits were related to the intercept. Concerning the growth of smoking over time, findings demonstrated that extraversion was related to the linear part of the model (s ϭ .15, p Ͻ .01), indicating that the smoking development of highly extraverted adolescents is more likely to be characterized by instantaneous growth at baseline. Emotional stability was related to the linear part (s ϭ Ϫ.17, p Ͻ .01) and the quadratic trend (q ϭ .02, p Ͻ .05), implying that higher levels of emotional stability prevent adolescents from smoking escalation over time. The frequency of communication was also related to the linear (s ϭ .16, p Ͻ .01) and the quadratic trend (q ϭ Ϫ.04, p Ͻ .05), suggesting that parents who talked frequently about smoking were more likely to have children who not only smoked more at baseline but also increased their smoking over time. The quality of communication was also related to the quadratic trend (q ϭ .05, p Ͻ .05), indicating that the higher quality of communication was associated with lower escalation over time. Analyses were also conducted while controlling for adolescents' age and educational level of the father and the mother. Because no significant associations were found for these variables and the other associations remained similar, these variables were excluded from further analyses. Additionally, to examine whether the associations between parenting and smoking were the same when using parent reports on parenting, we ran the model again with parent reports on the smoking-specific communication.
Findings revealed no significant associations between both quality and frequency of communication, and the intercept, slope, and the quadratic trend. Finally, we ran the model again including time-varying covariates for all smoking-exposure variables and both smoking-specific parenting variables and their assumed impact on adolescent smoking. By doing this, we were able to account for the possibility that the impact of exposure to smoking or parenting in explaining smoking might vary over time and subsequently confound the associations between the baseline covariates and smoking growth (Bollen & Curran, 2006; Mú then & Mú then, 1998 25  24  17  17  16  11  13  9  40  39  40  36  34  39  36  34  38  11  12  10  12  16  8  10  9  10  13  13  13  13  13  13  12  14  10  2  2  2  1  1  1  1  1  2   48  46  51  35  37  32  32  34  29  22  25  18  20  19  21  19  17  22  5  6  3  3  5  2  2  4  1  8  7  8  10  12  7  9  10  7  11  11  12  11  9  14  10  8  12 smoking development were comparable for the baseline and the time-varying models.
Findings for the Moderating Effects of Personality
To examine if the predictive values of environmental smoking and parenting on the development of smoking were moderated by adolescents' personality, we ran the full model including interaction terms for each of the Big Five personality traits. Findings from these analyses showed no significant moderation effects for extraversion, conscientiousness, or openness to experience. However, significant interactions were found for emotional stability and agreeableness. Concerning emotional stability, findings revealed one significant interaction between emotional stability and the quality of communication on intercept (i ϭ Ϫ.15, p Ͻ .05), indicating that constructive communication is more strongly related to the initial starting point of smoking among adolescents with higher levels of emotional stability. For agreeableness, two significant interactions were found. First, an interaction was found between agreeableness and sibling's smoking on intercept (i ϭ Ϫ.11, p Ͻ .05), implying that the lower the level of agreeableness, the more likely adolescents are to smoke if they have an older sibling who smokes. Second, an interaction was found between agreeableness and the frequency of communication on the intercept (i ϭ Ϫ.14, p Ͻ .05), indicating that the higher the level of agreeableness, the weaker the association between the frequency of communication and the intercept. It is important to note that the direct relations found while testing the model without the interactions (see Table 2 ) remained significant. No significant interactions were found on the slope and the quadratic trend.
Discussion
The present study is the first to examine if socialenvironmental influences interact with the Big Five personality dimensions in explaining smoking development during adolescence. Findings concerning exposure to socialenvironmental smoking demonstrated that adolescents lower on agreeableness were more likely to smoke at baseline when having an older sibling who smokes. In addition, among adolescents lower on agreeableness, the relation between frequency of communication and the initial smoking status was stronger than among highly agreeable adolescents. In contrast to our hypotheses, effective smokingspecific communication was more strongly related to smoking at baseline among adolescents higher on emotional stability. However, no significant interactions were found in explaining smoking development over time. Direct associations were found for extraversion, with more highly extraverted adolescents being more likely to instantaneously increase their smoking from baseline over time. Moreover, in line with our hypothesis, emotional stability was found to be a protective factor for smoking escalation. These findings extend previous research by establishing that in early adolescence, the same personality characteristics are related to smoking progression as in the later stages of life (cf. Harakeh et al., 2006; Munafò & Black, 2007; Otten et al., 2008; Terracciano & Costa, 2004) . We expected that high levels of extraversion would make adolescents more vulnerable to social-environmental influences on smoking; instead, we found that this was related to smoking development directly. It is possible that smoking among highly extraverted adolescents is not explained by the fact that they prefer being around others, but purely because of their high levels of excitement-seeking (Munafò & Black, 2007; Terracciano & Costa, 2004) . In this case, highly extraverted adolescents might smoke as a reaction to an internal state and not because they observe people smoking in their social-environment, just as adolescents scoring high on neuroticism (the same as low on emotional stability) were found to smoke to reduce unpleasant feelings (Munafò & Black, 2007; Terracciano & Costa, 2004) . Perhaps this also explains why the quality of communication is less strongly related to the initial starting point of smoking among adolescents with lower levels of emotional stability: Adolescents who are less emotionally stable are probably less willing or able to follow their parents' advice not to smoke, as the benefits of smoking as a coping strategy might be more appealing to them. However, it is important to keep in mind that the impact of smoking-specific communication on smoking development over time was not dependent on adolescents' levels of emotional stability, suggesting that parents are still able to prevent their child's smoking from further escalation. With regard to social-environmental factors, the findings revealed that irrespective of whether adolescents had high or low levels of extraversion, conscientiousness, emotional stability, or openness to experience, exposure to sibling's smoking was related to a higher initial starting point of smoking, but not to an increase over time. These findings are consistent with previous studies that imply that having a smoking sibling increases the risk for smoking onset (for reviews see Avenevoli & Merikangas, 2003; Conrad et al., 1992; Mayhew et al., 2000) . However, our findings add to the knowledge that this link is stronger for adolescents with lower levels of agreeableness. Terracciano and Costa (2004) posited that rebelliousness might explain the relation between low levels of agreeableness and smoking. Future research is warranted to unravel this idea. In addition, an association was found between friends' smoking and the starting point of adolescent smoking, supporting the role of peer influence on smoking initiation. However, this could reflect selection processes as well, with smoking adolescents tending to choose smoking peers as their friends (Conrad et al., 1992; Kobus, 2003; Mayhew et al, 2000) .
Although one significant interaction was found with personality for the relationship between the quality of the smoking-specific communication and smoking at baseline, associations between the quality of communication and the development of smoking over time revealed no differences for personality. Because the quality of communication was found to be related to smoking development, it appears that, independent of personality, parents are able to prevent the escalation of their child's smoking by talking about smoking in a respectful and constructive manner. Frequency of smoking-specific communication was related to an increase in smoking over time (Andrews et al., 1993; Ennett et al., 2001 ) regardless of adolescents' personality, indicating that talking recurrently to or nagging adolescent children about their smoking might have disadvantageous consequences independent of personality characteristics of the adolescent. On the other hand, this could be a marker for parents who engage in ineffective transactions with their adolescent smokers, such that the adolescent continues to smoke, and the parent persists in ineffectual communication. In addition, after controlling for quality and frequency of smokingspecific communication, there was no effect of parental smoking. These findings highlight the importance for parents to use effective communicating techniques as an antismoking socialization strategy. Nonetheless, it is important to note that the associations between parenting and smoking development are only found to be significant when the adolescents' perspectives were used. These differences in reports highlight the relevance of adolescents' perceptions on their parents' socialization practices in relation to smoking. Of course, these differences might be explained by shared-method variance as well.
Our findings suggest several directions for future research. Adolescence is a challenging period for parents and more research is needed on how to support effective parenting and how to deliver such support. Finally, the Big Five personality dimensions are rather broad descriptions of personality. A challenge for future research would be to unravel which specific traits underlying these dimensions are responsible for smoking onset and progression. At the same time, it would be relevant to determine how to link these findings with the large number of studies that focused on other characteristics such as sensation-seeking or selfcontrol.
The current study has several strengths, including its longitudinal design with multiple assessment points that allowed us to model the development of smoking over time. However, some limitations need to be addressed. First, because of the inclusion criteria for participation in the Family and Health project, one should be cautious when generalizing the present findings to adolescents with other ethnic backgrounds or nonintact families, and adolescents in non-European countries. Second, it is possible that our findings are affected by selective drop out, because those with low academic levels and smoking parents were more likely to drop out. Third, the assessments of adolescents' smoking are based on self-reports only. Although such measurements have been found to be reliable (Dolcini, Adler, & Ginsberg, 1996; Henriksen & Jackson, 1999) , self-reports are also found to be affected by the context in which they are assessed (Schwarz, 1978) . Therefore, it might be possible that adolescents-despite the fact that confidentiality was guaranteed and all family members were asked to complete the questionnaires individually, separately, and simultaneously-under-reported their smoking habits or misreported on personality, because they were at home, in the presence of their parents. Fourth, test-retest reliability for the Quick Big Five was relatively low, which could mean that our findings might be biased by measurement errors in personality. Finally, to assess friends' smoking we used adolescents' reports that could result in reporting biases in friends' smoking prevalence.
In summary, the present study extends upon previous work by examining whether the impact of socialenvironmental influences on the development of smoking depends on adolescents' personality dimensions. There were no significant interactions in predicting development of smoking over time. However, the findings indicated that both personality and social-environmental factors explain why adolescents progress in their smoking. Beyond its implications for future research, these findings might provide guidance for the development of more effective prevention and intervention programs, for which reducing smoking prevalence on the long-term has been difficult (Wiehe, Garrison, Christakis, Ebel, & Rivara, 2005) . Personality-targeted interventions might be fruitful as this intervention strategy has found to be effective in helping adolescents with personality risk factors in delaying escalation of their drinking (Conrod, Castellanos, & Mackie, 2008) . Perhaps personality-targeted interventions could be effective for smoking as well. In addition, the current findings emphasize the essential role of socialization by parents. In the development of prevention and intervention programs, acknowledgement of this role seems warranted. Targeting parents in improving their antismoking socialization has found to be promising in preventing smoking initiation in their children (Jackson & Dickinson, 2006) . Similar to our findings of friends' smoking and adolescents' smoking starting point, a recent cluster randomized controlled trial by Campbell and colleagues (2008) revealed that targeting peers appears to be successful in reducing smoking onset in early adolescence. The intervention consisted of training influential students to act as peer supporters during informal interactions designed to encourage their peers not to smoke. In line with our findings, this study highlights the relevance of taking individual characteristics into account when aiming to reduce smoking prevalence among adolescents.
